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(54) DETERGENT FOR PREPARING SEMICONDUCTOR ELEMENT AND 
PREPARATION OF SEMICONDUCTOR ELEMENT USING SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a detergent 
capable of effectively removing deposited polymers 
formed on dry-etching of a via hole and metal wiring 
formed on a semiconductor substrate in a process for 
the production of semiconductor elements, which 
comprises an aqueous solution containing a fluorine- 
containing compound, a borate salt and a water- 
soluble organic solvent. 
SOLUTION: For example, there are employed 
ammonium fluoride as a fluorine-containing 
compound (A), ammonium pentaborate as a borate 
salt (B) and dimethyl formamide as a water-soluble 



Z- CCOONH4. 
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organic solvent (C). Usually the titled detergent comprises 0.1-15 wt.% of the component 
A, 0.1-15 wt.% of the component B and 5-80 wt.% of the component C. Further is added a 
quaternary ammonium salt of formula I or an ammonium salt and/or an amine salt of an 
organic carboxylic acid of formula II. In the formulae, R1 is 1-4C alkyl; R2 is 1-4C alkyl or 
hydroxyalkyl; Xa- is an inorganic or organic anion; Z is H or 1-18C hydrocarbon; R3 is 1- 
4C alkyl or 2-4C hydroxyalkyl; n is 0-3; and m is 1-4. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) The cleaning agent for semiconductor device manufacture which consists of a water 
solution containing a fluorine-containing compound, the (B) borate, and (C) water solubility organic 
solvent. 

[Claim 2] (A) A fluorine-containing compound, the (B) borate, (C) water solubility organic solvent, 
and the (D) general formula (I) 
[(R1)3N-R2] +a Xa- ...(I) 

(Rl shows the alkyl group of carbon numbers 1-4 among a formula, even if three Rl is mutually the 
same, you may differ, and R2 shows the alkyl group or hydroxyalkyl radical of carbon numbers 1-4.) 
Xa - An inorganic or organic anion is shown and a shows the valence of this anion. Cleaning agent 
for semiconductor device manufacture which consists of a water solution containing the quarternary 
ammonium salt expressed. 

[Claim 3] (A) A fluorine-containing compound, the (B) borate, (C) water solubility organic solvent, 
and (D') a general formula (II) 
Z-[COONH4-n n (R3)] m ... (II) 

(Z shows a hydrogen atom or the hydrocarbon group of the carbon numbers 1-18 of 1 - tetravalence 
among a formula, R3 shows the alkyl group of carbon numbers 1-4, or the hydroxyalkyl radical of 
carbon numbers 2-4, n shows the integer of 0-3, and m shows the integer of 1-4.) R3 [ in addition, ] 
the case where there are more than one - two or more every - R3 Even if, mutually the same, you 
may differ. Cleaning agent for semiconductor device manufacture which consists of a water solution 
containing the organic carboxylic-acid ammonium salt and/or the organic carboxylic-acid amine salt 
which are expressed. 

[Claim 4] Furthermore, the cleaning agent for semiconductor device manufacture containing the (E) 
surfactant according to claim 1, 2, or 3. 

[Claim 5] The manufacture approach of the semiconductor device characterized by carrying out 
washing processing with a cleaning agent according to claim 1 to 4 after forming an insulator layer 
on a semi-conductor substrate and forming said insulator layer in a predetermined pattern by dry 
etching. 

[Claim 6] The manufacture approach of the semiconductor device characterized by carrying out 
washing processing with a cleaning agent according to claim 1 to 4 after forming the wiring film 
which becomes a predetermined pattern from a metal or a semi-conductor, carrying out deposition 
formation of the insulator layer further and forming a veer hole by dry etching on a semi-conductor 
substrate at said insulator layer. 

[Claim 7] The manufacture approach of the semiconductor device characterized by carrying out 
washing processing with a cleaning agent according to claim 1 to 4 after forming the wiring film 
which becomes a predetermined pattern from a metal or a semi-conductor by dry etching on a semi- 
conductor substrate. 

[Claim 8] The insulator layer structure where said insulator layer is silicon oxide film by thermal 
oxidation, the insulator layer structure of the silicon oxide film formed by the CVD method which 
has the above further, The laminating of the spin-on glass (SOG) film is carried out on the silicon 
oxide film formed by the CVD method. Furthermore, the laminating of the spin-on glass (SOG) film 
is carried out on the laminating insulator layer which has said silicon oxide film above further, or the 
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silicon oxide film formed by the CVD method. Furthermore, the manufacture approach of said 
semiconductor device according to claim 5 or 6 which consists of one one of the laminating insulator 
layer structures which carried out the laminating of the silicon nitride film after carrying out the 
laminating of said silicon oxide film above further. 

[Claim 9] the wiring film which consists of said metal or semi-conductor — respectively — the inside 
of a tongue ten, a tungsten alloy, titanium, a titanium alloy, titanium nitride, aluminum, and an 
aluminium alloy — any one or more, Lynn, or the amount of dopes of boron — 1020 - 1022 atm/cm3 
it is — the manufacture approach of said semiconductor device according to claim 6 or 7 which 
consists or more of any one in single crystal silicon or polycrystalline silicon. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a semiconductor 
device of having used the cleaning agent for semiconductor device manufacture, and it. This 
invention in more detail the veer hole (through tube prepared in an insulator layer (it is also called an 
interlayer insulation film) in order to connect a lower layer metal wiring layer and the upper metal 
wiring layer) prepared on a semi-conductor substrate, and metal wiring in a semiconductor device 
production process In case formation processing is carried out by dry etching, the interior of a veer 
hole, and the circumference, Or the above-mentioned deposition polymer is removed using the 
cleaning agent for removing effectively, and this cleaning agent, without spoiling each assignment 
dimension for the deposition polymer which carries out generation adhesion on the side attachment 
wall of metal wiring etc., and it is related with the approach of manufacturing the semiconductor 
device of high quality. 
[0002] 

[Description of the Prior Art] If it is in a semiconductor device (ULSI), for example, a very large- 
scale integrated circuit, in recent years, the processing dimension demanded for formation of a 
circuit is a very detailed and severe value of less than [ 0.5 micrometers or it ]. It is in the inside 
where such a severe processing dimension is demanded, and installation of a dry etching technique is 
indispensable. However, in this dry etching, the component of the gas used for etching is begun with 
advance of etching, and it is known that the deposition polymer in which the constituent of the 
patterning-ed layer containing a resist etc. is contained will deposit on the field by which formation 
processing was carried out. If such a deposition polymer remains in the interior of a veer hole, and its 
periphery especially, in case it will connect a lower layer metal wiring layer and the upper metal 
wiring layer through a veer hole, there is a possibility of having a great bad influence on the 
dependability of a semiconductor device - cause increase of contact resistance or the adhesion 
becomes a defect. Therefore, it is necessary to fully remove this deposition polymer. 
[0003] It was known that it can attain by washing conventionally as an approach of removing the 
above-mentioned deposition polymer, using the processing agent containing a hydrofluoric acid, a 
hydrofluoric acid, and ammonium fluoride etc. However, by this approach, for example as a lower 
layer metal wiring material, like silicon, a tungsten, a tungsten titanium alloy, and titanium nitride, 
although it is effective when the wiring material which has corrosion resistance comparatively to a 
fluorine compound is used Like the metal wiring material which contains a copper component to 
aluminum or aluminum When the material which does not have corrosion resistance comparatively 
to a fluorine compound is used, these metal wiring material will be corroded and dissolved 
remarkably, in case a lower layer metal wiring layer and the upper metal wiring layer are connected 
through a veer hole, connection becomes impossible, and electric dependability will be acquired at 
all. 

[0004] Furthermore, when the processing agent containing a hydrofluoric acid, a hydrofluoric acid, 
and ammonium fluoride is used, there is a possibility of corroding the insulator layer which forms a 
veer hole and causing the escape of the set-up hole size. The SOG (spin-on glass) film (either an 
organic nature material and an inorganic nature material, and its both) which is a kind of the 
insulator layer used widely for the purpose of flattening or the reduction in a dielectric constant 
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especially in recent years reacting remarkably with a fluorine compound, and being corroded is 
known. Moreover, there is a method of removing a deposition polymer using the resist removers 
(JP,4-289866,A, JP,6-2661 19,A, etc.) which use as base resin the resist removers (JP,64-88548,A, 
JP,6-222573,A,'etc.) and alkanolamines which used alkanolamines as base resin, and make a 
reducing agent an assistant, and the resist remover of these former had to be heated in many cases, 
and the problem of a metal wiring material and an insulator layer being corroded by the resist 
remover is also generated in that case. 

[0005] When it was exposed of the metal wiring material which contains a copper component in the 
SOG film aluminum, and aluminum inside a veer hole and the volume polymer was carrying out 
generation adhesion on the outskirts of the interior and the outskirts from the above thing, the actual 
condition was that the effective washing approach is not found out until now. On the other hand, also 
in case formation processing of the metal wiring material which contains a copper component to 
aluminum and aluminum is carried out by dry etching, a deposition polymer carries out generation 
adhesion at the wiring layer side-attachment-wall section. Thus, a metal winng material will be 
corroded, consequently the adhering deposition polymer will also do great bad influences, such as a 
short circuit accompanying an open circuit or an open circuit, in order for the chlorine radical and 
ion with which removal be incorporated a difficult top and in the polymer to react like a veer hole 
with the moisture which absorbed moisture by being left after etching processing termination and in 
atmospheric air and to generate an acid. . 
r00061 The approach of flushing this radical and ion is learned by performing washing processing by 
ultrapure water for example, after dry etching termination as an approach of preventing the corrosion 
of such a metal wiring material. However, in this approach, the danger that it is very difficult to 
remove completely the radical which remains in a deposition polymer, and ion when the deposition 
polymer adhering to the side-attachment-wall section is unremovable, and corrosion will occur lor a 
metal wiring material always exists. Furthermore, although the removal is difficult also about the 
deposition polymer generated when dry etching of titanium or the tungsten layer is earned out, and 
removal of a deposition polymer is possible if washing processing is performed using the processing 
agent containing a hydrofluoric acid, a hydrofluoric acid, and ammonium fluoride In this case, a 
tungsten, titanium or those alloys, a titanium tungsten alloy, titanium nitride, etc. To a fluorine 
compound, although corrosion resistance is comparatively good, since it is not perfect, pattern 
exfoliation etc. arises by partial corrosion of a metal wiring layer etc., and there is a possibility that 
eiectriXendability may be spoiled. Moreover, if this deposition polymer is left, with the pressure 
of the film made to deposit at degree process etc., adjoining winng will contact by the deposition 
polymer and will become a short circuit and the cause of the abnormalities m winng. 

[Problemfs) to be Solved by the Invention] This invention canceling the trouble in such a 
conventional technique, preventing the escape of hole patterns, such as a veer hole, and mamtoming 
in the dimension as a setting When the deposition polymer which earned out generation adhesion 
can be removed around it and processing formation of the metal wiring is earned out The deposition 
polymer which carried out generation adhesion is also fully removable in the side-attachment-wall 
section. Moreover, various silicon oxide film, It aims at offering the manufacture approach of the 
semiconductor device which carries out washing processing of said processing field using the 
cleaning agent for semiconductor device manufacture excellent in the corrosion prevention nature to 
the SOG film, the silicon nitride film or silicon, and various metal wiring matenals, and this cleaning 
agent. 

[MeSs for Solving the Problem] By using the water solution containing a fluorine-containing 
compound, and a borate and a water-soluble organic solvent as a cleaning agent, as a result of 
repeating research wholeheartedly, in order that this invention persons may attain said purpose By 
using the water solution which furthermore contains the ammonium salt and the amine salt ot a 
borate a water-soluble organic solvent and specific quartemary ammonium salt, or a specific organic 
carboxylic acid [ a fluorine-containing compound, ] It found out that it could remove easily, without 
conodmg various silicon oxide film, the SOG film, the silicon nitride film or silicon, and vanous 
metal wiring materials for the deposition polymer produced in the case of dry etching processing. 
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And, maintaining the deposition polymer in which especially the former and removal carried out 
generation adhesion on the interior of the difficult veer hole, and the outskirts of it in the appointed 
veer hole dimension In a veer hole formation process since the deposition polymer which carried out 
generation adhesion can be easily removed from the ability to remove easily in the side-attachment- 
wall section after carrying out processing formation of the metal wiring In that connection of a metal 
wiring layer is fully attained since contamination near the veer hole is lost and it defecates, one side, 
and a metal wiring formation process Since the deposition polymer of the metal wiring layer side- 
attachment- wall section was removed, wiring without corrosion was formed and it found out that a 
semiconductor device with the high reliability of high quality was obtained. This invention is 
completed based on this knowledge. 

[0009] That is, this invention is the cleaning agent for semiconductor device manufacture (a cleaning 
agent I is called hereafter.) which consists of a water solution containing a (1) (A) fluorine- 
containing compound, the (B) borate, and (C) water solubility organic solvent, a (2) (A) fluorine- 
containing compound, the (B) borate, (C) water solubility organic solvent, and the (D) general 
formula (I). 

[(R1)3N-R2] +a Xa- ... (1) 

(Rl shows the alkyl group of carbon numbers 1-4 among a formula, even if three Rl is mutually the 
same, you may differ, and R2 shows the alkyl group or hydroxyalkyl radical of carbon numbers 1-4.) 
Xa- shows an inorganic or organic anion and a shows the valence of this anion. The cleaning agent 
for semiconductor device manufacture (a cleaning agent II is called hereafter.) which consists of a 
water solution containing the quarternary ammonium salt expressed, a (3) (A) fluorine-containing 
compound, the (B) borate, (C) water solubility organic solvent, and (D') general formula (EL) 
Z-[COONH4-n n (R3)] m ... (II) 

(Z shows a radical for a hydrogen atom or the hydrocarbon of the carbon numbers 1-18 of 1 - 
tetravalence among a formula, R3 shows the alkyl group of carbon numbers 1-4, and the 
hydroxyalkyl radical of carbon numbers 2-4, n shows the integer of 0-3, and m shows the integer of 
1-4.) R3 [ in addition, ] the case where there are more than one — two or more every — R3 Even if, 
mutually the same, you may differ. The cleaning agent for semiconductor device manufacture (a 
cleaning agent III is called hereafter.) which consists of a water solution containing the organic 
carboxylic-acid ammonium salt and/or the organic carboxylic-acid amine salt which are expressed, 
and [0010] (4) The manufacture approach of the semiconductor device characterized by carrying out 
washing processing with the cleaning agent of a publication the above (1), (2) or, and (3) after 
forming an insulator layer on a semi-conductor substrate and forming said insulator layer in a 
predetermined pattern by dry etching. (5) Form the wiring film which becomes a predetermined 
pattern from a metal or a semi-conductor on a semi-conductor substrate. Furthermore, after carrying 
out deposition formation of the insulator layer and forming a veer hole in said insulator layer by dry 
etching, The manufacture approach of the semiconductor device characterized by carrying out 
washing processing with the cleaning agent of a publication the above (1), (2) or, and (3), And after 
forming the wiring film which becomes a predetermined pattern from a metal or a semi-conductor by 
dry etching on (6) semi-conductor substrate, the above (1), (2) or, and (3) are provided with the 
manufacture approach of the semiconductor device characterized by carrying out washing processing 
with the cleaning agent of a publication. 
[0011] 

[Embodiment of the Invention] (II) II [ the cleaning agent (I) of this invention, and ] Reach (III). It 
sets and a fluorine-containing compound is used as a (A) component, respectively. As this fluorine- 
containing compound, hydrofluoric-acid, ammonium fluoride, ammonium-hydrogendifluoride, acid 
ammonium fluoride, monomethylamine hydrogen fluoride salt, ethylamine hydrogen fluoride salt, 
propylamine hydrogen fluoride salt, tetramethylammonium, etc. fluoride is mentioned, for example. 
The fluorine-containing compound of this (A) component may be used independently, and may be 
used combining two or more sorts. Moreover, although the content does not have especially a limit 
and **** selection is carried out according to a situation, it is usually 0.1 - 15% of the weight of the 
range. If this amount has the slow removal rate of a deposition polymer at less than 0.1 % of the 
weight, and is not desirable and exceeds 15 % of the weight, the inclination which becomes [ a 
wiring material ] is easy to be corroded will be seen. The desirable content of fields, such as a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/27/2006 



JP,11-323394,A [DETAILED DESCRIPTION] 



Page 4 of 12 



removal rate of a deposition polymer and balance of corrosion control of a wiring material, to this 
fluorine-containing compound is 0.5 - 10% of the weight of the range. 

[0012] (II) II [ the cleaning agent (I) of this invention, and ] Reach (III). It sets and a borate is used 
as a (B) component, respectively. As this borate, boric-acid monomethyl ammonium, boric-acid 
monoethyl ammonium, boric-acid dimethylannmonium, boric-acid diethyl ammonium, boric-acid 
trimethylammonium, boric-acid triethyl ammonium, boric-acid tetramethylammonium, boric-acid 
tetraethylammonium, etc. are mentioned, for example to ammonium pentaborate, such as metaboric 
acid ammonium, tetraboric-acid ammonium, 5 ammonium pentaborate, and 8 ammonium 
pentaborate, and a pan. The borate of this (B) component may be used independently and may be 
used combining two or more sorts. Moreover, although especially a limit does not have the content 
and it is suitably selected according to a situation, it is usually 0.1 - 15% of the weight of the range. 
If there is a possibility that the corrosion depressor effect of the SOG film may not fully be 
demonstrated for this amount at less than 0.1 % of the weight and it exceeds 15 % of the weight, the 
inclination for the removal rate of a deposition polymer to become slow will be seen. The desirable 
content of fields, such as balance of the corrosion depressor effect of the SOG film and the removal 
rate of a deposition polymer, to this borate is 0.1 - 10% of the weight of the range. 
[0013] (II) II [ the cleaning agent (I) of this invention, and ] Reach (III). It sets and a water-soluble 
organic solvent is used as a (C) component, respectively. As this water-soluble organic solvent, for 
example Amides, such as a formamide;N-methyl formamide;N-dimethylformamide; N,N- 
dimethylacetamide;N-methyl pyrrolidone Lactone, such as gamma-butyrolactone, a methanol, 
ethanol, isopropanol, Alcohols, such as ethylene glycol, methyl acetate, ethyl acetate, Ester, such as 
butyl acetate, methyl lactate, and ethyl lactate, ethylene glycol monobutyl ether, Sulfur compounds, 
such as dimethyl sulfoxide and a sulfolane, are mentioned to glycol ether, such as the diethylene- 
glycol monomethyl ether and diethylene glycol monoethyl ether, and a pan. The water-soluble 
organic solvent of this (C) component may be used independently, and two or more sorts may be 
mixed and used. Moreover, although the content does not have especially a limit and **** selection 
is carried out according to a situation, it is usually 5 - 80% of the weight of the range. There is a 
possibility that a wiring material may be easy to corrode this amount at less than 5 % of the weight, 
and the viscosity of a cleaning agent may become high, and workability may worsen. Moreover, if it 
exceeds 80 % of the weight, the inclination for the removal rate of a deposition polymer to become 
slow will be seen. The desirable content of fields, such as corrosion control of a wiring material, 
viscosity, and a removal rate of a deposition polymer, to this organic solvent is 10 - 70% of the 
weight of the range. 

[0014] It sets to the cleaning agent (II) of this invention, and is a general formula (I) as a (D) 
component in the aforementioned (A) component, the (B) component, and the (C) component. 
[(Rl) 3 N-R2] +a Xa- ... (I) 

It comes out and the quarternary ammonium salt expressed is used. 

[0015] It sets to this general formula (I), and is Rl. The alkyl group of carbon numbers 1-4 maybe 
shown, and this alkyl group may be any of the shape of a straight chain, and the letter of branching. 
As an example of such an alkyl group, a methyl group, an ethyl group, n-propyl group, an isopropyl 
group, n-butyl, an isobutyl radical, sec-butyl, and tert-butyl are mentioned. Moreover, three Rl Even 
if mutually the same, it may be good, and you may differ. On the other hand, it is R2. The alkyl 
group or hydroxyalkyl radical of carbon numbers 1-4 may be shown, and these may be any of the 
shape of a straight chain, and the letter of branching. As an example of such an alkyl group, it is the 
above Rl . The same thing as the thing which illustrated by carrying out can be mentioned. 
Moreover, as an example of a hydroxyalkyl radical, 2-hydroxyethyl radical, 2-hydroxypropyl 
radical, 3-hydroxy butyl, etc. are mentioned. Furthermore, Xa- shows inorganic or an organic anion 
and a shows the valence of this anion. As an example of an inorganic anion, halogen ion, sulfate ion, 
nitrate ion, carbonate ion, the bicarbonate, phosphoric-acid ion, etc. are mentioned, and formic-acid 
ion, acetic-acid ion, propionic-acid ion, butanoic acid ion, an oxalate ion, malonic-acid ion, maleate 
ion, fumaric-acid ion, citraconic-acid ion, benzoic-acid ion, toluic-acid ion, phthalic-acid ion, 
acrylic-acid ion, methylsulfuric acid ion, etc. are mentioned as an example of an organic anion. 
[0016] As quarternary ammonium salt expressed with the above-mentioned general formula (I) For 
example, a tetramethylammonium hydrogencarbonate, a tetramethylammonium carbonate, 
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Tetramethyl ammonium formate, tetramethylammonium acetate, Tetramethylammonium propionate, 
tetramethylammonium phosphate, A tetramethylammonium sulfate, a tetramethylammonium 
oxalate, A tetramethylammonium malonic-acid salt, a tetramethylammonium maleate, A 
tetramethylammonium fumaric-acid salt, a tetramethylammonium citraconic-acid salt, A 
tetramethylammonium benzoate, a tetramethylammonium toluic-acid salt, Tetramethylammonium 
phthalate, tetramethylammonium acrylate, A TORIMECHIRU (2-hydroxyethyl) ammonium 
hydrogencarbonate, a TORIMECHIRU (2-hydroxyethyl) ammonium carbonate, Trimethyl(2- 
hydroxyethyl)ammonium formate, TORIMECHIRU (2-hydroxyethyl) ammonium acetate, A 
TORIMECHIRU (2-hydroxyethyl) ammonium benzoate, TORIMECHIRU (2-hydroxyethyl) 
ammonium phthalate, A tetraethylammonium hydrogencarbonate, a tetraethylammonium carbonate, 
Tetraethyl ammonium formate, tetraethylammonium acetate, Tetra-propyl ammonium formate, tetra- 
propylmethyl ammonium acetate, Tetrabutyl ammonium formate, tetrabutylammonium acetate, 
TORIMECHIRU (2-hydroxyethyl) ammonium phosphate, a TORIMECHIRU (2-hydroxyethyl) 
ammonium sulfate, etc. are mentioned. 

[0017] The quarternary ammonium salt of this (D) component may be used independently, and may 
be used combining two or more sorts. Moreover, although the content does not have especially a 
limit and **** selection is carried out according to a situation, it is usually 1 - 30% of the weight of 
the range. If a wiring material is easy to be corroded at less than 1 % of the weight and this amount 
exceeds 30 % of the weight, the inclination for the removal rate of a deposition polymer to become 
slow will be seen. The desirable content of fields, such as balance of corrosion control of a wiring 
material and the removal rate of a deposition polymer, to this quarternary ammonium salt is 2 - 20% 
of the weight of the range. On the other hand, it is the cleaning agent (III) of this invention. It sets 
and is a general formula (II) as a component (D 1 ) in the aforementioned (A) component, the (B) 
component, and the (C) component. 
Z-[COONH4-n n (R3)] m ... (II) 

It comes out and the organic carboxylic-acid ammonium salt and/or the organic carboxylic-acid 
amine salt which are expressed are used. 

[0018] In this general formula (II), Z shows the alicyclic radical and aromatic series radical of the 
aliphatic series radical of a hydrogen atom or the hydrocarbon group of the carbon numbers 1-18 of 
1 - tetravalence, for example, saturation, and partial saturation, saturation, or partial saturation. As an 
example of the aliphatic series radical of the above-mentioned saturation or partial saturation, the 
residue excluding the carboxyl group in carboxylic acids, such as an acetic acid, a propionic acid, 
butanoic acid, a valeric acid, oenanthic acid, a lauryl acid, a palmitic acid, stearin acid, an acrylic 
acid, oleic acid, oxalic acid, a malonic acid, a maleic acid, a fumaric acid, a citraconic acid, a 
succinic acid, an adipic acid, an azelaic acid, a sebacic acid, Deccan dicarboxylic acid, and butane 
tetracarboxylic acid, is mentioned, moreover - as the example of the alicyclic radical of the above- 
mentioned saturation and partial saturation - the cyclohexane monocarboxylic acid; cyclohexane- 
1,4-dicarboxylic acid; cyclohexane -1 and 2-dicarboxylic acid; tetrahydro benzoate; tetrahydrophtal 
acid; -1,3, and 5-trimethyl cyclohexane - the residue excluding the carboxyl group in carboxylic 
acids, such as 1, 3, and 5 -tricarboxylic acid, is mentioned. Furthermore, as an example of the above- 
mentioned aromatic series radical, the residue except the carboxyl group of carboxylic acids, such as 
a benzoic acid, a toluic acid, a phthalic acid, trimellitic acid, pyromellitic acid, a phenylacetic acid, 
and a phenyl propionic acid, is mentioned. R3 The alkyl group of carbon numbers 1-4 or the 
hydroxyalkyl radical of carbon numbers 2-4 may be shown, and these alkyl groups may be any of the 
shape of a straight chain, and the letter of branching. As an example of such an alkyl group, a methyl 
group, an ethyl group, n-propyl group, an isopropyl group, n-butyl, an isobutyl radical, sec-butyl, 
and tert-butyl are mentioned, and 2-hydroxyethyl radical, 2-hydroxypropyl radical, 3-hydroxypropyl 
radical, 2-hydroxy butyl, 3-hydroxy butyl, 4-hydroxy butyl, etc. are mentioned as an example of a 
hydroxyalkyl radical. Moreover, n shows the integer of 0-3, m shows the integer of 1-4, and it is the 
above R3. When there are more than one, it is two or more R3. You may differ, even if mutually the 
same. 

[0019] As organic carboxylic-acid ammonium salt expressed with such a general formula (II) For 
example, ammonium formate, ammonium acetate, propionic-acid ammonium, Butanoic acid 
ammonium, the ammonium valerianate, oenanthic acid ammonium, Lauryl acid ammonium, 
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palmitic-acid ammonium, ammonium stearate, Acrylic-acid ammonium, an ammonium oxalate, 
malonic-acid ammonium, Maleic-acid ammonium, fumaric-acid ammonium, citraconic-acid 
ammonium, Succinic-acid ammonium, adipic-acid ammonium, azelaic-acid ammonium, sebacic- 
acid ammonium, ammonium benzoate, toluic-acid ammonium, phthalic-acid ammonium, trimellitic 
acid ammonium, pyromellitic acid ammonium, etc. are mentioned. On the other hand, as an organic 
carboxylic-acid amine salt expressed with this general formula (II), formic-acid monomethylamine, 
formic-acid dimethylamine, a formic-acid trimethylamine, acetic-acid monomethylamine, acetic-acid 
dimethylamine, an acetic-acid trimethylamine, benzoic-acid monomethylamine, benzoic-acid 
dimethylamine, a benzoic-acid trimethylamine, a benzoic-acid monoethyl amine, benzoic-acid 
diethylamine, benzoic-acid triethylamine, formic-acid ethanolamine, acetic-acid ethanolamine, 
propionic-acid ethanolamine, benzoic-acid ethanolamine, etc. are mentioned, for example. The 
organic carboxylic-acid ammonium salt of this (D 1 ) component and an organic carboxylic-acid amine 
salt may be used independently, and may be used combining two or more kinds. Moreover, although 
the content does not have especially a limit and **** selection is carried out according to a situation, 
it is usually 1 - 30% of the weight of the range. If a wiring material is easy to corrode this amount at 
less than 1 % of the weight and it exceeds 30 % of the weight, the inclination for the removal rate of 
a deposition polymer to become slow will be seen. The desirable content of this organic carboxylic- 
acid ammonium salt from fields, such as balance of corrosion control of a wiring material and the 
removal rate of a deposition polymer, or an organic carboxylic-acid amine salt is 2 - 20% of the 
weight of the range. Moreover, in the cleaning agent of this invention, it can use by request 
combining the above-mentioned (D) component and a component (D f ). In this case, it is 
advantageous to use so that the sum total content of the (D) component and a component (D 1 ) may 
become 2 - 20% of the weight of the range from the reason for the above preferably one to 30% of 
the weight. 

[0020] (II) II [ the cleaning agent (I) of this invention, and ] Furthermore, reach (HI). It sets, and it is 
the purpose which raises the removal rate of a deposition polymer, and a surfactant can be made to 
contain as a (E) component by request, respectively. As this surface active agent, for example An 
alkyl-sulfuric-acid ester salt, a polyoxyethylene alkyl-sulfuric-acid ester salt, An alkyl aryl sulfate 
salt, alkylbenzene sulfonates, Anionic detergents, such as alkylnaphthalenesulfonate, alkyl 
phosphate, and polyoxyethylene alkyl phosphoric ester, Cationic surfactants, such as an alkylamine 
salt, quarternary ammonium salt, and an amine oxide, Amphoteric surface active agents, such as an 
alkyl betaine and permutation imidazolinium betaine, Polyoxyethylene alkylamine, polyoxyethylene 
fatty acid ester, A glycerine fatty acid ester, polyoxyethylene sorbitol fatty acid ester, 
Polyoxyethylene sorbitan fatty acid ester, a polyoxyethylene-polyoxypropylene block copolymer, A 
polyoxyethylene derivative, the polyoxyethylene aryl ether, Polyoxyethylene alkyl ether, acetylene 
alcohol, alkyl polyoxyethylene phosphoric ester, Nonionic surfactants, such as aryl polyoxyethylene 
phosphoric ester and fatty acid alkanolamide, A perfluoroalkyl sulfonate, perfluoroalkyl carboxylate, 
Perfluoroalkyl quarternary ammonium salt, perfluoroalkyl polyoxyethylene ethanol, Silicone system 
surfactants, such as fluorochemical surfactants, such as fluorination alkyl ester, alkylene oxide chain 
content orthosilicic acid alkyl ester, and alkylene oxide chain content Pori silicic acid alkyl ester, etc. 
are mentioned. 

[0021] The cleaning agent (I) of this invention, and (II) It reaches (III). It sets, and this surfactant 
may be used independently and may be used combining two or more sorts. Moreover, although 
especially a limit does not have the content and it is suitably selected according to a situation, it is 
usually 0.001 - 1% of the weight of the range. If there is a possibility that the improvement 
effectiveness of the removal rate of a deposition polymer may not fully be demonstrated for this 
content at less than 0.001 % of the weight and it exceeds 1 % of the weight, the improvement 
effectiveness of the removal rate of a deposition polymer will seldom be accepted considering that 
amount, but it will become disadvantageous economically rather. The desirable content of fields, 
such as the improvement effectiveness of the removal rate of a deposition polymer and economical 
efficiency, to this surfactant is 0.01 - 0.5% of the weight of the range. Thus, the cleaning agent for 
semiconductor device manufacture of obtained this invention Preventing the escape of hole patterns, 
such as a veer hole, and maintaining in the dimension as a setting in a semiconductor device 
production process When the deposition polymer which carried out generation adhesion can be 
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removed around it and processing formation of the metal wiring is carried out The deposition 
polymer which carried out generation adhesion can also fully be removed in the side-attachment- 
wall section, and, moreover, it excels in the corrosion prevention nature to various silicon oxide, the 
SOG film, the silicon nitride film or silicon, and various metal wiring materials. 
[0022] Next, the manufacture approach of the semiconductor device of this invention is explained. 
After forming on it the monolayer insulator layer or laminating insulator layer which was chosen 
from the silicon oxide film, the SOG film, and the silicon nitride film and which contains a kind at 
least after the manufacture approach of the semiconductor device of this invention having two 
modes, and the 1 st mode's preparing a lower layer metal wiring layer on a semi-conductor substrate 
and carrying out wiring processing, and forming a veer hole subsequently, it is the approach of 
carrying out washing processing of this semi-conductor substrate with said cleaning agent. On the 
other hand, in manufacture of a semiconductor device, after facing the 2nd mode making metal 
wiring form, preparing a metal wiring layer, carrying out wiring processing and forming metal 
wiring, it is the approach of carrying out washing processing of this semi-conductor substrate with 
said cleaning agent. 

[0023] In the 1st mode, a lower layer metal wiring layer is first prepared on a semi-conductor 
substrate. Under the present circumstances, a lower layer metal wiring layer is used, having formed 
insulator layers, such as silicon oxide film, in the silicon wafer upwards, and forming as what [ what 
is commonly used in manufacture of a semiconductor device as a semi-conductor substrate 
conventionally ], for example, a semi-conductor substrate. The active element, the passive element, 
etc. may be formed in the bottom of an insulator layer at this time. Moreover, formation of a lower 
layer metal wiring layer is performed using the metal wiring material which becomes a tungsten, 
titanium or those alloys, titanium nitride or aluminum, and aluminum from the alloy containing a 
copper component etc. by forming the metal membrane of the shape of a monolayer or a laminating 
according to an application. This metal membrane can be formed with a vacuum deposition method, 
the sputtering method, a CVD method (chemical gaseous-phase vacuum deposition), etc. 
[0024] Subsequently, after carrying out wiring processing of this lower layer metal wiring layer with 
a well-known means to mention later, the silicon oxide film (the monolayer which consists of BPSG 
or non dope CVD silicon oxide film --) moreover according to a CVD method Or the insulator layer 
which consists of a cascade screen containing one or more sorts of CVD silicon oxide film, Or the 
laminating insulator layer which contains at least both the CVD silicon oxide film and the SOG 
(inorganic nature material or organic nature material [ either ] and its both) film used for flattening, 
or the laminating insulator layer which contains the CVD silicon oxide film, the SOG film, or the 
silicon nitride film at least is formed. Next, although washing processing of this wafer is carried out 
with this cleaning agent after forming a veer hole in this monolayer insulator layer or a laminating 
insulator layer, that concrete mode is explained later. On the other hand, it sets in the 2nd mode., for 
example A tungsten, titanium, or those alloys, According to an application, the metal membrane of 
the shape of a monolayer or a laminating is formed with a vacuum deposition method, the sputtering 
method, a CVD method, etc. using titanium nitride or aluminum and aluminum, and the metal wiring 
material that consists of the alloy containing a copper component etc. A metal wiring layer is 
prepared, and after carrying out wiring processing and forming metal wiring with a well-known 
means to mention later, washing processing of this wafer is carried out with this cleaning agent. 
Next, formation of the veer hole in the 1st mode and formation of metal wiring in the 2nd mode, the 
washing processing that follows these further are explained concretely. 

[0025] First, a desired resist pattern is made to form on the metal wiring layer in a monolayer 
insulator layer [ in the 1st mode ], or laminating insulator layer top, or the 2nd mode. There are 
various approaches as the formation approach of this resist pattern, and it is suitably chosen 
according to a situation. For example, a resist pattern can be formed by applying the solution of a 
negative mold or a positive type photoresist with a spinner etc., drying, making a resist layer form, 
and carrying out a development using a suitable developer, after irradiating activity beams of light, 
such as ultraviolet rays and far ultraviolet rays, with a contraction projection aligner etc. through a 
predetermined mask subsequently, or irradiating excimer laser light and an X-ray through a mask, or 
irradiating, scanning an electron ray. Next, dry etching processing is carried out, using as a mask the 
resist pattern formed by doing in this way. Although there are various approaches in this dry etching 
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method, the plasma-etching method is mentioned as a typical thing. In this plasma-etching method, 
as etching gas, although fluorine system gas, such as 4 methane etc. fluoride, is usually used, the 
class and etching conditions of etching gas are suitably chosen according to the class of object which 
should be etched. Of this dry etching processing, a veer hole is formed in said 1st mode, and, on the 
other hand, metal wiring is formed in the 2nd mode. 

[0026] In this dry etching processing, after the deposition polymer resulting from etching gas, a 
resist, a processed layer, etc. forms the interior of a veer hole and its circumference, or metal wiring, 
generation adhesion is carried out at that side- attachment- wall section etc. subsequently, ashing 
according [ on this invention and ] to the oxygen plasma as the removal approach of this resist 
pattern although a resist pattern is removed - an approach is used preferably, ashing by this oxygen 
plasma — the case where an approach adopts the plasma-etching method as the above-mentioned dry 
etching processing — the same equipment — using — only changing the class of gas — it is — dry 
etching processing and ashing — since both processings can be carried out, it is economically 
advantageous, moreover, ashing by this oxygen plasma — in processing, if 5 - 20 capacity % extent 
comes out of fluorine system gas comparatively to oxygen gas and it adds to it, removal of the 
deposition polymer in washing processing of degree process will become very easy, as this fluorine 
system gas - CF4, CHF3, SF6, NF3, and C two F6 etc. - it is mentioned, ashing in the case of 
performing long duration processing for 2 - 5 minutes using this gas — ashing in the case of 
performing short-time processing for [ activity top ] 2 - 5 seconds, although processing temperature 
is about 15-80 degrees C - processing temperature is about 150-180 degrees C. When temperature is 
too low, there is a possibility that ashing may not fully advance, and when temperature is too high, 
metal wiring of a tungsten etc. may corrode. 

[0027] next, this oxygen plasma - ashing - the deposition polymer generated on the occasion of dry 
etching processing is removed, performing washing processing using the cleaning agent of said this 
invention, and maintaining the assignment dimension of veer hole metallurgy group wiring to what 
was processed. Although washing temperature and washing time amount are suitably selected 
according to the condition of a deposition polymer, the class of ingredient processed, etc., when 
about ordinary temperature, for example, 18-30 degrees C, is enough and the removal rate of a 
deposition polymer is usually too slow, washing processing of the washing temperature may be 
warmed and carried out to about 40 degrees C. Washing time amount is suitably selected according 
to the condition of a deposition polymer, a class, washing temperature of the ingredient processed, 
etc. 

[0028] As the washing approach of removing a deposition polymer, the approach immersed in the 
cleaning agent of this invention in a processed semi-conductor substrate is the simplest, and it is 
possible to process a lot of substrates at once. In addition, spraying, the regurgitation, or the washing 
approach dropped continuously or intermittently is used in the shape of a shower in a cleaning agent, 
adding rotation to this substrate as a sheet art. In any [ of a dipping former and a sheet art ] case, a 
rinse by ordinary temperature ultrapure water (deionized water, DIW (De-Ionized Water)) is 
performed, and after washing ends it through desiccation. The deposition polymer which carried out 
generation adhesion is conventionally removed easily by the interior of a veer hole which was 
difficult to remove and its circumference, or the side-attachment-wall section of metal wiring, and, 
moreover, neither a metal membrane nor an insulator layer is corroded by this washing processing. 
In the 1st mode, a desired semiconductor device is obtained by connecting metal wiring formed in 
the lower layer of an insulator layer for wiring, and metal wiring formed in the upper layer of said 
insulator layer through the veer hole defecated by doing in this way. On the other hand, after doing 
in this way and defecating metal wiring in the 2nd mode, a desired semiconductor device is obtained 
by forming an interlayer insulation film etc. 
[0029] 

[Example] Next, although an example explains this invention in more detail, this invention is not 
limited at all by these examples. 

Example 1 drawing 1 is the explanatory view of the production process of the semiconductor device 
in this example. After (a) carried out sequential formation of the titanium film 4 which serves as a 
lower layer metal wiring layer on an interlayer insulation film (non dope CVD oxide film) 5, 
titanium nitride film la, the tungsten film 3, aluminum and the copper alloy film 2, and the titanium 
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nitride film (antireflection film) lb, TEOS (tetra-ethoxy silane) layer 8a used as the 2nd interlayer 
insulation film, the inorganic nature material SOG layer (for flattening) 9, and the structure where 
sequential formation of the TEOS (tetra-ethoxy silane) layer 8b was carried out further are shown. 

(b) shows the cross-section structure at the time of forming the resist mask 6 for VIAHO-RU 
opening processing on 8b in the 2nd interlayer insulation film after film formation of the above (a). 

(c) removes the field which is not covered with the resist mask 6 in the 2nd interlayer insulation film 
8a, 9, and 8b by dry etching, and shows the cross-section structure of the veer hole 10 after carrying 
out washing processing of the resist which had become a mask further with ashing and an organic 
solvent. The condition of the deposition polymer 7 which remained in coincidence around the 
interior of a veer hole is shown. 

[0030] After performing washing processing for 5 minutes at 23 degrees C to the semiconductor 
device of drawing 1 (c) using the cleaning agent which consists of 4 % of the weight of ammonium 
fluorides which are the cleaning agent for semiconductor device manufacture of this invention, 1 % 
of the weight of 5 ammonium pentaborate, 35 % of the weight of dimethylformamides, and 60 % of 
the weight of water, it dried after rinsing. Then, as a result of observing with a scanning electron 
microscope (SEM), the deposition polymer was removed completely and defecated. Moreover, the 
corrosion of the front face of the TEOS (tetra-ethoxy silane) layers 8a and 8b which are interlayer 
insulation films, the non-element material SOG layer 9 used for flattening, and the aluminum and the 
copper alloy film 2 was not accepted at all, but veer hole 10a by which processing formation was 
carried out as the assignment dimension was obtained. The state diagram was shown in drawing 2 . 
[003 1] It rinsed and dried, after performing washing processing for 10 minutes at 23 degrees C to the 
semiconductor device of example of comparison 1 drawing 1 (c) using the cleaning agent which 
consists of 4 % of the weight of ammonium fluorides, 55 % of the weight of dimethylformamides, 
and 41 % of the weight of water. Although the deposition polymer was removed completely and 
defecation was performed as a result of observing with a scanning electron microscope (SEM) after 
this, the TEOS (tetra-ethoxy silane) layers 8a and 8b which are interlayer insulation films, the 
inorganic nature material SOG layer 9 used for flattening, and aluminum and the copper alloy film 2 
corroded to coincidence with the cleaning agent, and the configuration of a veer hole became it with 
abnormalities like 10b. The state diagram was shown in drawing 3 . 

[0032] Example 2 drawing 4 is the explanatory view of the production process of the semiconductor 
device in this example, (a) shows the structure where TEOS (tetra-ethoxy silane) layer 8a used as the 
2nd interlayer insulation film was made to form, after carrying out sequential formation of the 
titanium film 4 which serves as a lower layer metal wiring layer on an interlayer insulation film (non 
dope CVD oxide film) 5, titanium nitride film la, the tungsten film 3, aluminum and the copper alloy 
film 2, and the titanium nitride film (antireflection film) lb. (b) shows the cross-section structure at 
the time of forming the resist mask 6 for veer hole opening processing on TEOS layer 8a used as the 
2nd interlayer insulation film after film formation of the above (a), (c) removes the field which is not 
covered with the resist mask 6 on 2nd interlayer insulation film TEOS (tetra-ethoxy silane) layer 8a 
by dry etching, and shows further the cross-section structure of the veer hole 10 after carrying out 
washing processing of the resist which had become a mask with ashing and an organic solvent after 
dry etching. The condition of the deposition polymer 7 which remained in coincidence around the 
interior of a veer hole is shown. It rinsed and dried, after performing washing processing for 5 
minutes at 23 degrees C to the semiconductor device of drawing 4 (c) using the cleaning agent which 
consists of 5 % of the weight of ammonium fluorides which are the cleaning agent for semiconductor 
device manufacture of this invention, 1.5 % of the weight of 5 ammonium pentaborate, 35 % of the 
weight of dimethylformamides, and 58.5 % of the weight of water. Then, as a result of observing 
with a scanning electron microscope (SEM), the deposition polymer was removed completely and 
defecated. Moreover, the corrosion of 2nd layer insulator layer TEOS layer 8a, and the aluminum 
and the copper alloy film 2 was not accepted at all, but veer hole 10a by which processing formation 
was carried out as the assignment dimension was obtained. The state diagram was shown in drawing 
5. 

[0033] After performing washing processing for 10 minutes at 23 degrees C to the semiconductor 
device of example of comparison 2 drawing 4 (c) using the cleaning agent which consists of 5 % of 
the weight of ammonium fluorides, 35 % of the weight of dimethylformamides, and 60 % of the 
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weight of water, it dried after rinsing. Although the deposition polymer was removed completely and 
defecation was performed as a result of observing with a scanning electron microscope (SEM) after 
this, TEOS (tetra-ethoxy silane) layer 8a of the 2nd layer insulator layer, and aluminum and the 
copper alloy film 2 corroded with the cleaning agent, and the configuration of a veer hole became 
abnormalities like 10b. The state diagram was shown in drawing 6 . 

[0034] Example 3 drawing 7 is the explanatory view of the production process of the semiconductor 
device in this example, (a) shows the structure where sequential formation of the titanium film 4 
used as a metal wiring layer, titanium nitride film la, the tungsten film 3, aluminum and the copper 
alloy film 2, and the titanium nitride film lb was carried out, on an interlayer insulation film (non 
dope CVD oxide film) 5. (b) shows the cross-section structure at the time of forming the resist mask 
6 for metal wiring processing on titanium nitride film lb used as the antireflection film after film 
formation of the above (a), (c) shows the cross-section structure condition after metal wiring layer 
processing which removed the field which is not covered with the resist mask 6 on titanium nitride 
film lb by dry etching. It is at this time and the deposition polymer 7 is already generated, (d) shows 
the cross-section structure of the metal wiring layer after carrying out washing processing of the 
resist which had become a mask with ashing and an organic solvent after processing of the above (c). 
With this approach, the deposition polymer 7 which remained on the metal wiring layer side 
attachment wall shows the condition of not being removed. It rinsed and dried, after performing 
washing processing for 5 minutes at 23 degrees C to the semiconductor device of drawing 7 (d) 
using the cleaning agent which consists of 4 % of the weight of ammonium fluorides which are the 
cleaning agent for semiconductor device manufacture of this invention, 2 % of the weight of 5 
ammonium pentaborate, 50 % of the weight of dimethylacetamides, and 44 % of the weight of water. 
As a result of observing with an electron microscope (SEM) after this, the deposition polymer was 
removed completely and metal wiring by which the corrosion of each formation film was not 
accepted but processing formation was carried out as the assignment dimension was obtained further. 
The state diagram was shown in drawing 7 (e). 

[0035] Example 4 drawing 8 is the explanatory view of the production process of the semiconductor 
device in this example, (a) shows the structure where sequential formation of the titanium film 4 
used as a metal wiring layer, titanium nitride film la, and the tungsten film 3 was carried out, on an 
interlayer insulation film (non dope CVD oxide film) 5. (b) shows the cross-section structure at the 
time of forming the resist mask 6 for metal wiring processing on the tungsten film 3 after film 
formation of the above (a), (c) shows the cross-section structure condition immediately after metal 
wiring processing which removed the field which is not covered with the resist mask 6 on the 
tungsten film 3 by dry etching. It is at this time and the deposition polymer 7 is already generated, 
(d) shows the cross-section structure of the metal wiring layer after carrying out washing processing 
for the resist which had become a mask with ashing and an organic solvent after processing of the 
above (c). By this art, the deposition polymer 7 which remained on the metal wiring layer side 
attachment wall shows the condition of not being removed. 

[0036] It rinsed and dried, after performing washing processing for 10 minutes at 23 degrees C to the 
semiconductor device of drawing 8 (d) using the cleaning agent which consists of 8 % of the weight 
of ammonium fluorides which are the cleaning agent for semiconductor device manufacture of this 
invention, 1 % of the weight of 5 ammonium pentaborate, 40 % of the weight of 
dimethylformamides, and 51 % of the weight of water. Then, as a result of observing with a scanning 
electron microscope (SEM), the deposition polymer was removed completely, and the corrosion of 
each formation film was not accepted further, but metal wiring by which processing formation was 
carried out as the assignment dimension was obtained. The state diagram was shown in drawing 8 
( e ) 

After performing washing processing for 10 minutes at 23 degrees C to the semiconductor device in 
example 5 drawing 1 (c) using the cleaning agent which consists of 4 % of the weight of ammonium 
fluorides which are the cleaning agent for semiconductor device manufacture of this invention, 1 % 
of the weight of 5 ammonium pentaborate, 5 % of the weight of tetramethyl ammonium formate, 35 
% of the weight of dimethylformamides, and 55 % of the weight of water, it dried after rinsing. 
Then, as a result of observing with a scanning electron microscope (SEM), the deposition polymer 
was removed completely and defecated. Moreover, the corrosion of the front face of the TEOS 
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(tetra-ethoxy silane) layers 8a and 8b, the SOG layer 9, and the aluminum and the copper alloy film 
2 was not accepted at all, but the veer hole by which processing formation was carried out as the 
assignment dimension was obtained. 

[0037] After performing washing processing for 10 minutes at 23 degrees C using the cleaning agent 
which consists of 4 % of the weight of ammonium fluorides, 5 % of the weight of tetramethyl 
ammonium formate, 35 % of the weight of dimethylformamides, and 56 % of the weight of water to 
the semiconductor device in example of comparison 3 drawing 1 (c), it dried after rinsing. Then, as a 
result of observing with a scanning electron microscope (SEM), the deposition polymer was 
removed completely and defecated. Moreover, the TEOS (tetra-ethoxy silane) layers 8a and 8b, 
especially the inorganic nature material SOG layer 9 corroded with the cleaning agent. 
After performing washing processing for 10 minutes at 23 degrees C to the semiconductor device in 
example 6 drawing 1 (c) using the cleaning agent which consists of 4 % of the weight of ammonium 
fluorides which are the cleaning agent for semiconductor device manufacture of this invention, 1 % 
of the weight of 5 ammonium pentaborate, 5 % of the weight of ammonium acetate, 35 % of the 
weight of dimethylformamides, and 55 % of the weight of water, it dried after rinsing. Then, as a 
result of observing with a scanning electron microscope (SEM), the deposition polymer was 
removed completely and defecated. Moreover, the corrosion of the front face of the TEOS (tetra- 
ethoxy silane) layers 8a and 8b, the inorganic nature material SOG layer 9, and the aluminum and 
the copper alloy film 2 was not accepted at all, but the veer hole by which processing formation was 
carried out as the assignment dimension was obtained. 

[0038] After performing washing processing for 10 minutes at 23 degrees C using the cleaning agent 
which consists of 1 % of the weight of ammonium fluorides which are the cleaning agent for 
semiconductor device manufacture of this invention, 0.1 % of the weight of 5 ammonium 
pentaborate, 10 % of the weight of ammonium acetate, 40 % of the weight of dimethylformamides, 
and 48.9 % of the weight of water using the semiconductor device in example 7 drawing 1 (c), it 
dried after rinsing. Then, as a result of observing with a scanning electron microscope (SEM), the 
deposition polymer 7 was removed completely and defecated. Moreover, the corrosion of the front 
face of the TEOS (tetra-ethoxy silane) layers 8a and 8b, the SOG layer 9, and the aluminum and the 
copper alloy film 2 was not accepted at all, but the veer hole by which processing formation was 
carried out as the assignment dimension was obtained. 

[0039] After performing washing processing for 3 minutes at 23 degrees C using 4 % of the weight 
of ammonium fluorides which are the cleaning agent for semiconductor device manufacture of this 
invention, 1 % of the weight of 5 ammonium pentaborate, 35 % of the weight of 
dimethylformamides, 0.05 % of the weight (EP-120A, Dai-Ichi Kogyo Seiyaku make) of the Nonion 
system surfactants, and the cleaning agent that consists of 59.95 % of the weight of water using the 
semiconductor device in example 8 drawing 1 (c), it dried after rinsing. Then, as a result of 
observing with a scanning electron microscope (SEM), the deposition polymer 7 was removed 
completely and defecated. Moreover, the corrosion of the front face of the TEOS (tetra-ethoxy 
silane) layers 8a and 8b, the SOG layer 9, and the aluminum and the copper alloy film 2 was not 
accepted at all, but the veer hole by which processing formation was carried out as the assignment 
dimension was obtained. 

[0040] After performing washing processing for 5 minutes at 23 degrees C using the cleaning agent 
which consists of 2 % of the weight of ammonium fluorides which are the cleaning agent for 
semiconductor device manufacture of this invention, 1 % of the weight of boric-acid 
tetramethylammonium, 70 % of the weight of dimethylacetamides, and 27 % of the weight of water 
using the semiconductor device in example 9 drawing 1 (c), it dried after rinsing. Then, as a result of 
observing with a scanning electron microscope (SEM), the deposition polymer 7 was removed 
completely and defecated. Moreover, the corrosion of the front face of the TEOS (tetra-ethoxy 
silane) layers 8a and 8b, the SOG layer 9, and the aluminum and the copper alloy film 2 was not 
accepted at all, but the veer hole by which processing formation was carried out as the assignment 
dimension was obtained. 

[0041] After performing washing processing for 3 minutes at 23 degrees C using 2 % of the weight 
of ammonium fluorides which are the cleaning agent for semiconductor device manufacture of this 
invention, 1 % of the weight of boric-acid tetramethylammonium, 70 % of the weight of 
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dimethylacetamides, 0.05 % of the weight (EP-120A, Dai-Ichi Kogyo Seiyaku make) of the Nonion 
system surfactants, and the cleaning agent that consists of 26.95 % of the weight of water using the 
semiconductor device in example 10 drawing 1 (c), it dried after rinsing. Then, as a result of 
observing with a scanning electron microscope (SEM), the deposition polymer 7 was removed 
completely and defecated. Moreover, the corrosion of the front face of the TEOS (tetra-ethoxy 
silane) layers 8a and 8b, the SOG layer 9, and the aluminum and the copper alloy film 2 was not 
accepted at all, but the veer hole by which processing formation was carried out as the assignment 
dimension was obtained. 

[0042] After performing washing processing for 10 minutes at 23 degrees C using the cleaning agent 
which consists of 4 % of the weight of ammonium fluorides which are the cleaning agent for 
semiconductor device manufacture of this invention, 5 % of the weight of ammonium acetate, 35 % 
of the weight of dimethylformamides, and 56 % of the weight of water using the semiconductor 
device in example of comparison 4 drawing 1 (c), it dried after rinsing. Then, although the 
deposition polymer 7 was completely removed as a result of observing with a scanning electron 
microscope (SEM), and it defecated, the TEOS (tetra-ethoxy silane) layers 8a and 8b, especially the 
inorganic nature material SOG layer 9 corroded with the cleaning agent. 
[0043] 

[Effect of the Invention] It is removable, maintaining the veer hole dimension of assignment of the 
deposition polymer which carried out generation adhesion on the outskirts of the interior of a veer 
hole by the etching gas, the resist mask, and the processed layer which are used by using the cleaning 
agent of this invention at the time of dry etching. Moreover, it can remove, without the deposition 
polymer which carries out generation adhesion also corroding the formation film of a metal wiring 
material and others on the side attachment wall, when carrying out processing formation of the metal 
wiring by dry etching. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the production process of the semiconductor device in an 
example 1. 

[Drawing 2] In an example 1 , it is the state diagram with which the veer hole was formed. 
[Drawing 31 In the example 1 of a comparison, it is the state diagram with which the veer hole was 
formed. 

[ Drawing 4] It is the explanatory view of the production process of the semiconductor device in an 
example 2. 

[Drawing 5] In an example 2, it is the state diagram with which the veer hole was formed. 
[Drawing 61 In the example 2 of a comparison, it is the state diagram with which the veer hole was 
formed. 

[Drawing 71 It is the explanatory view of the production process of the semiconductor device in an 
example 3. 

[Drawing 8] It is the explanatory view of the production process of the semiconductor device m an 
example 4. 

[Description of Notations] 

la: Titanium nitride film 

lb: Titanium nitride film (antireflection film) 

2 : Aluminum and Copper Alloy Film 

3 : Tungsten Film 

4 : Titanium Film 

5 : Interlayer Insulation Film (Non Dope CVD Oxide Film) 

6 : Resist Mask 

7 : Deposition Polymer 
8a: TEOS layer 

8b: TEOS layer 

9 : SOG Layer 

10 : Deposition Polymer Adhesion Veer Hole 
10a: The veer hole after washing 

10b: The veer hole after washing 
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h^^f^ryt-^^tfiis. fb5^f^7y 
;nss. f h5^f^ryt- , >AT^"j;ne, fu 

;rf^-;W ( 2-t Fa^x^/P) ryt-^A^Mt 

h /i' ( 2 - t h-D^f yif ^) ryt- 

•7A*1?&. Mi*** (2-bFn^fxX^-;W) T>- 
q& - ^ABf®^. h U *^/M 2 - b F a* ^x^ ) 

r yt->) A£&#i?Jg. F y ^ ^-/M 2 - b Fa* 
x-f/H rv^-^A^^yWir^. f h7Xf;l-7yt 

h^rat/Mf^ry^-^AitiS^ fh9W 

yyS^. FIM^/W (2-tHa*yif;H 7yt 
[ 0 0 1 7 ] < D ) jfcfrOSSH&T y^x^A^ii 

■cSmS^sas^ astii-sosft^^coKffl'r'fe 

<. ife. 3 0*»%Sr^^fcit®^yv-«0l^*ji 

mmmry^-'y^iowt t^**aii2— 2 o*» 

%<0SEfflt > *S. *^BJwgfe#Sll(III) KtJV^T 
it. mfl2 (A) Jfcjh (B) ft^RV (C) J&frfcft 
{c. (D' ) f&ttkLX. (ID 

3 D • • • (ID 

^yy- 1 . 2-j/Wyi;fh7tK a^A# 

iS;fb5tHo7?yH; 1. 3, 
i^^a'sdc-9->-l. 3, 

/U^yg^lA^*^* RiV^SBt^Wf bit 

tsuz. iM&rmmmomtLxte. &Mmm. h 

7i-/H^. 7x-^7nt*yrj:i:W/^ 

yiaim^^ws*(tiv*sai**ff^*. R 

3 li^S^t 1 ~4 cor;^ A*xt4^*SS; 2-4otH 
-fyratr/w*. n-^;ws. ^v7f;Pi. s 

e c -7+)V&&Xft e r t -T^Pga^ff bit. £ 
tz. b Ho* S/TA^f/I^SoWfc LTIi. 2 -b Fa* 
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vacf-zl^ 2-t KodfyrutA^. 3-bHndf 
^To£7Ug. 2-t Kn^y^fvl'S. 3-tKo=Jf 

h. ^fcnlJ0~3^)®S. mJi 1 ~4 <t)S&£tf U 
±ER 3 «&?>R 3 ttfctfUcH— C 

[00 19] Z<?>£o%-W& (II) -C«£*L£fi-fiW 

•7A. pgiry^x^A. rot^yiTyt-^A, 

yt-w, xfT'jyuryt-^A, r^'j/wsr 
y^ex^A, ya^iryt-^A. voygtry^ex 
>>a, yiryt-^A, y^ivmry^—^ 
a, yh73ygiryt-W. a^grry^x 
a. rytrygrry^x^A. r-tf?-* y«Ty*x>> 
a. t^^ygryt-^A, £,&#gerytx>7A. 
h/H/Hsryt-^A, 7^;H7yt- , >A, 

'J y hBtTy^x^A, to^ 'J -y hST^-^A 
&i:*AW£;fx£. MHKsC (ID ■C*$it4# 

7Sy> ^PH^f-A'TSy, ^M^f-^rsy, 

X ^)VT 5 y . y y 5 y . 

y f-;WT S > . h U y s y . 

yiwsy> £,f.#&ty*x^/ur$y, 
•jxf^Tsy. m?/-/i-7sy. Six^y- 
/prsy, rnesj-yRx^y-rt/rsy. $A«Rx 
y y -/t^T 5 y=S: ¥tfmi ! hh.& . <r?)(D' ) jfcfro 
**Wr/Mfy|*T y^x^Aig^wti^^^ysr 5 y 

JSteWt'fflvvc *><]:<:. raaULhSrffi^^Tffl 

tmt-cMiisgsft&a^ isai~3oii%coK 
HT-ft s . i as^^rcustifmAW*^ 

s yso»* uu#^r*{i2— 2 o*»%co®H-cj> 

iB(D)jfcftfc (D' ) «^ffl^^TfflV^,Ifc 
#T'£&. ,r<oi§-£\ (D) jfcfrfc (D' ) 
ff-^S***, ±ies**^l~3 0fi»%. *J£L<ti 
2—2 0fi»%cOffiffltc^r^«J: dlzm^&ntfGWX'fo 

[0 0 20] $^>C *^^St^ ( I ) , (IDS 

*4 awe. mmizi *) . ( e ) j&a-i: lt . 



x^- i^yr^WSlxxf^WI , r^/wr y -/wg 
Rx^t/H, r/i^n^y-tfy.xAofcyBag. 
/kfyyyyx/i^yB?^ T)V*)vyym.^ xv* 

df yx?-l^ ym^ D >S!x^T-;^i:c7)^.>f 

•mstsn. TA-^rsyig. lEaryt-^A 
«l rsy^yH^k^-f^yttifHSttSiJ. 

y. mt^f syvyx^A^y^r y^k'<0M 
tt#®*Stt#L jKy**^x^^T/P^TSy, * 
U**yx^>iiflSgfxx-f/K ^ u-fe'Jy Hfflflgx 
x-f/K sKU^vxf-i^yyun — /HiliSSx^x 
/K XVtti'X.j-uyv vi^t'y yMSm^xy-tv^ # 
y**i/^isy-XV7t*ris7'u\?isy7'u-/?a# 
'J-?-, ^'J^-dfv-x^w-^^ft:, ^'J^^fv-x^-l^ 
yru— ;i/x-f;K ^»j^>-x-f i^^t^^x— 
-r/P. 7-fefi/yr;k3- /P, T/^/^'J^^x^ 
wyuyssx^f-^s ru— wj^i'Xfi/yjy 
HXf^K liW^r/^y-^rs K^rif^M^y 

—y)V*uT)\s*t)Vtn\s-#.yW!t&^ >*—7)V*x3T)V* 

ivmmwcry^—^j*^ ^-7^07;^^^ 

)V vW£T)V*)Vx.xt-)[,^ tiv* v y** ^ vmtt 
^ U Iig!T;^;P-xx -r;^ \£<r> y'J3 - y ^Mv§tt 

[0021] *mmwm ( 1 ) , (id at/am 

tcfcwcii. i<0*liI«SffiWttJWft-Cfflv^TfcJ:<, ~ 

mano. ooi~i m&xnwmx'hh . -r <?y$;3i&tf 

0.001 MM%&ffiX'imm* U v-col&SageDliO 

<rm&h. z^m^^i^mL^m&ito . 01 
-0. 5m*%0Xffivs>&. zcoxoitzLxm^titz 

miz&^X . 7* T^-;P^ri:<7)*-^^*^-y^S£5ft 

[0022] <>:^. *mi<F>^wm^<mmmz^ 
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zizmu &mmmiwtv* wmnJLLx&smmz 

[00231ml <r>imiz&\->xi±. £-f*mfo&%± 
izTM&m i &&mzikv&. znm. tmwsmk lx 

mm zcv&mmz&fSL Ltz±.£Tm&mmmi 

[0024] acwc. z<?yrm&Jg&m.mz > ftsfc-tz 
&m^>^mzXr,xmmrsT.tti(oh. zcouz. cv 
Dmz x hmcr* mm < b p s g t, t < «y >- k-t 

cOC VD&ft^fitJl£-£tf«JIBI> *^=3r^ffi^!l. 
3b S v ^{iC V DB?^-f «K t TO-fb^fflv ^ S O G 

*>. z<nvx.^-zmmffiftximmm-t&&. %<r>9, 
m&m&iz^xtewewfm-h. — *\ ss2<?>®«t 
iza^xit. mutfyy^T-y*?*? y \ hL<\tz 

fflvv mmzmtxmmhh^mm^^mmt: . x 

2£|g#ffi % Xft-y^y CVD&^ri:*{C±-r)T» 
*). mmnXLX&Mffi&Z&f&Ltzco-h. ZWxjs 

-jiMTftimits. mz. miommiz&v 

[0025] £-r. i ^®«{ctj(t-5»s*e^ffix(i 
mmmmm±.iz. h&\^m2<n?mi l z&< l j th±m,w& 

isxvw-yattfSttmt LxteWtK-amifih o . 



§£S3:i:'K J: *)*mt&i>\ vx^/CUTx* 

wt>msLiz<vh. m^mimzm^xmmm-th 

Zbl,z£*). XsiSxv^f-y'Z&fcthZ.btfXt 
h. mz. zco£oi,zLXBf&zti*:i'i''xh'*?-y 

xv+yrmzimxKijm&h&tf. &mfei><7>b 

^y^-yy^xcmm^^v^y^mM. ^y+yy 
i-^nm%3<7)imi / zmK.xmg.Mim&. zwjj 
ji-y^yymmiz* k> . mtam i wmmiz&^xizy < 

T*->Vtfmi8&1X. — ^2<0®«Kl3^TI±^a 
[0 02 6] ClCOK^X-yf-V^^MfcfcVVCli. x 

•v+yy$x, u^xhm/maxm^bizmm-thm 

<fcvn\ l^xh^-^SrEki-fStf, 
tjv^Tti. znuiSxh^f-ycomUjmbLX. m 

m77ttiz£hmfa)imm$.v<m^t>tih . 

JQSfc7*7X-?x.yf->'^ffi?:^ffl-r-S.^. ra— SIS 
£J8V\ ^Xcoaa5r^^-l»/itfC\ K5-fi7fy/ 

x'h&. ttzznmmr^x^izx&mftjmizis^ 
x. wmxxizy •ymzkxx* 5-20®&%mm.cr>M 
it-cm** & b . itaLnnmmmiztiifz tm# o v 

-coV&£tfmtf>X®%b%Z>. Z.<Dy-ym%ktfxbLX 
(i. mtttCFt , CHF 3 . SF 6 N NF 3 . C 2 F 
6 fcifaWf Cl^*xSrfflV , >T2~57>0*« 

rasoasr^ o m^coiximmiE&it 1 5-8 o-cma-c 

ttMMi&&li 15 0-180 XMmX'h S . ^Mtmt 

g&bfc{Ltfftmzm?rv*^t5Zixtfh><) , i&mtm 

•rr-S. b 9 >rXT>%b'<r>&WLW&im&** - i:?^* 
[0027] iJcfc. C«59l!3g7-7X-7(c:J; >5^b5iHL 

t>. Yy^^-y^yV9m<^mz±S.Ltzim.^)^- 

-s.^. gfe^?ae{ias. Wx.tfis-so-csa 



(8) 



>ftffl¥- 11-323394 



coo28] tmxv zmftirmt lx 

m#m t> ©ffi-e. -mz^cowmi^mth ztwn 
mx-$>&. ftst^^t LTfagEacHfEft 

h. m&mmmjm. m^nm^mo^^tico^h 

&i$MWk (BK-f DIW(De-Ionize 
d Wate r) ) fci^f^ar^ffVV S£*Sfti£-Ci& 

ft., L*»*>. &SK J S>*^jK;m:£3ft&£fca s $rV\ 
IBl^JWRfcJsv^Tli. ^io^LT^Hfc^ft*:'/' 

imU-tZ Z t K J: 0 . j5TMtf)^#mW§<c>ft& . 

biz**). mm<n*mwm=f-tf%t>ixh. 

[00 29] 

SftfcfcWTii&v*. 
HSfeflll 

mx-h h . ( a ) is. «ni6iui < y f k-tc v ds? 

S&2SH«gfi&i:*STEOS (fh7XK 
yy^y) 18a, ttffttSttSOGS (¥E-ffcJ8) 
9, $£>£TEOS (fh^x^i/y?^) J18b£ 
«GWB*S-«:«a*«^. ( b ) li. JJE ( a ) com 

ffi«Btftiirr. (c)IH21TOiffi8a, 9. 8 
bfcrfcft&l^;* h^x? 6K«*>ft-tv*5:v^igft K 
74x.»,l~>7l l z&*mK)m%. $£>tcvx?K3r^T 

v ^ u *jx v ft r •/ ^y^Rv^mrnm^z x r> imxm 
4 T*-frftm& £zfmmizmfLtzm.mxv v- i<r> 

#SSft5cf. 

[ o o 3 o ] m i ( c ) (T^mim^tzMtx. *m\ 
<n^#m?wmmmmix'h&y y{try=t-^^4 

A7S H3 5MM%. *6 OSMSSa^&Siifclf^ftffl 



SEttL*:. ^g lB^S§^^ (SEM)T 

•8Sft?T^*:fc!iJ?L it«*^-«iSg£fcl$*$ft?it?f 

•msix^:. ttc. mffitmmxb&TEos <fh7x 

h*^7^)«8a, 8b, ¥tBMzmmZtifzim 
fg#SOGJ19. TVUS-^A • ^&K2c7)«®tfOW 

fc'/'-fTtf-yH OailfeW:. H2fc#JW3lfc*b 
fc. 

[003 1 ] ifctKMl 

HI (c) (JjJpWMfftcWLT. 7 7ft7yt-W 
4S*%* WfWy|/A7S H 5 5S*%. *4 IS 
4iJHWW*JHv\ 2 1 O^H^Jft 

i(SEM) T-S^Srtfo^S*, fWJ?-li^ 

WTEOS (fh7XK-/5/ 7 y)i8a, 8b, 

-)Unmtifil 0btf>*D<#|?Si:5rofc. «HB»H3 
[0032] HSfc092 

04 tic: <0§QfeMtc*5ttS¥»i*fgT<0SJtxs<?5iKBJ 
ear**. <a> mffimm (/^K-rcvDi 

fliflS) 5<7)±tcT«^SlEM«i:'5rS^r5'>IK4, Oft 
WVlla, ^^jT^xVlSS, TyUS-^A - 

2 . Mflif-^ >Wk ( RltfiS±M ) 1 b ft NBiJOBjSS 
■ftfct*. ^2®S^SKt=3rSTEOS (^h^xh^f 
^^5^) S8 aft»*Sf*fe«aft5si-. ( b ) ti. 
JJB (a) OHMtOfik m2«S^Mt^-STEO 

9 6 ftj^« L^tA^RMntft^l-. ( c ) Ji. SI 2 
«fa^»MTEOS (f-h^Xhdfv-^^^) I8ai 
£OWv ; xhvx^6{cSi)ti.TV->55rV^J^ft h*7-fx< y 
^^tciOUXOI^^. ?#,CH7>fx.7fy^. v 

^. ^ -5 t v ^ h ft r v^y vmt^mmm k 

i Ogfe^SL^tO'y-f T*-^ l 0W»i®<iJtft^ 

'JV-7^®ft^"t. 04 (c ) 0^*S-?tMt 

^»7A5S»%, S^^KT^-^Al. 5S»%. 
^ fMM7 S K 3 5 S*% , * 5 8 . 5 ft»%*» 
A>=3rS8fcff 5?ftfflv\ 2 3-CCT 54J-|gjJfcrt5!Mfti6L 
/c^. laitfc. -COS. ( S 

EM) T«^ft«o^«. ltS^'Jv-Ji^(;|^* 

samjtKk?^. &tz. &2m®mkTRos®& 
a. aixr/i^^-^A • m-$?&m2com&i±£ ^tz<m 

1 OaWnbtlfz. tt®Hfta5tC^U^. 
[0033] lfcK032 

04 (c) CD¥g?#SHH=*tLT, ^-y-ffcry^-^A 
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mm (SEM) T«5S$rML^m. «S^U^-ti 
EOS (f H7Xh^yy7>) iSaai;^;--) 

[0 0 34] Hft093 

at**, (a) juaiewit (y>H-rcvDi 

( b ) _LK ( a ) Vim&crX^ RStEuIJSfc&S 

mtef-fymi b<v±iz. ^Esmtia.mcov'^xh'? 
x? 6 z&jt<.Ltzm&<Dmwim£7jk~r. ( c > i±» g 

^-7«^£LTV^. ( d ) JJE ( c ) cotm 

-^x^iz^^x^tzu^xh^r-y^y^Rx/^m 

7-7{±|^§^TV^V^®Sr^-r. 07 (d) m- 

A211%, ^Vf-;PT-fehT5H5 0a»%. *4 4 
MK*»fcfc48HWWfcJBV\ 2 3X:fC5*iaift»«i 

sfcitLfcflL «a»Lfc. ( S 

EM) TMfcfcfT-afclS*, *SW*'Jv-«S5£fc»* 

s*u zMz&MsmniS&itmfr^ixrm&tmm*) 

(e ) fc^L*:. 

c o o 3 5 ] mmm4 

BH0-C& S . ( a ) Ji. SHIgftlBI ( y > V-7C V D 

^Ila, ^y^Xxy|R3^Mi»^«§^7t«3S$: 
( b ) fct ±E ( a ) <r)Wm$.<n^ fy-TXT- 

«L^^oBr®ffi5t$r*-r. (c)ii, fyyxfy 
m3±(DU : JX\--7X^ 6izmhtlX^%^im$: 
-fx-yf-^fcj: 9IX9l$v^£JKI2i&&o:iS&OBFrM 
*fimii£5cf . -1 O^jST-TT'tCitR^ U -7- 7 fi£ 

j£ltv^„ (d) ±ie (c) emm®. -?x?bz 
^r>x^fzv^xv^Ty^yym^mmi,zi 

mttx'ii&M&w§BmizmfrLtzt$.m#» v- 7 « 



mzztixw&^tfmzTjk-r. 

[ 0 0 3 6 ] 08 ( d ) WWfltJffCWUT. *»» 

ms%. Itv^Sryt-f A 111%, x^f-zl^/I^ 
A75H4 0«fi%. *5 ia»%*>fe^6^WS-ffl 

2 3icTio*«aHMsa*ifcLfca. *a> sat 
ut. *&BXHum (sem) x-mmzn 
->tzt£3k. tmxv^-it^izmzzix. awz&m 

fcASHSft* 4 *^^. #»S0£08 ( e ) iZmLtz. 

mm 5 

01 (c) fc*Jft6****?K*tLr. 

%, S^^KTy^^AlS*?^, "rYJ^JVTy 

«%. *5 5««X3&»fe*4iJHWWt«tK 2 3-CCT 

<r>\k. Ti&wmTm&m (sem) T-a^^ffo^ 

TtTEOS (f N7lKyy7» 18a, 8b, S 
OGI9, T)V S A • ffl^K 2 O&naJfffttig 

->vtF&t>ixrz. 

[0037] \ffiM3 

01 (c) iiztinh^mwm^iiznvx. ^hetv* 

Stt-f-jfetok&rS H3 511X. *5 6ftft% 
A»£$:48feiWWfcJlJW 2 3TJfc:T 1 0#n%ft*&a& 

(SEM) TB»tfT-5fclS*, M^'Jv-l^ 
£OSfc*§iT.. m^?^. ifcTEOS (ff7X 
hdfv-^7^) 18a, 8b, #{C*StHteSt#SOG;i 

9&mmuz£ omszix/z. 
mmm6 

01 (c) iz&ttz^mftm^zttix. *fe%wm 
mk^m&mmmvhh ? •yitTy : E-'?j>.4mM 
%> tt*?wry*:-*7i>.m&%. wmry^-^M. 

fi%j^<?>^sijfe^ras , fflvv 2 3x:(ct i otifsmm 
mzMLtzo-h. smLfz. j&mn 
=f-msm (sem) T«K*fT->fcis*. *BH?tiv- 

?zth*i/2/yy) 18a, 8b, iE«tt**}SOGJi 
9 , r^S-^A • ffi^JK2<0$i1B(08rAU^< I2i6 

&t>tUz. 

[0 0 38] HS£0!I7 

01 (c) (ci3ft6^«^g^$:ffl^T, *5|bj<7>^ 
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4 8. 9mm%frt>%&ti&m*m*\ 2 3x:tcTio 

gggm^mmM (sem> t&mtff 

tmitztifc. ttz 

TEOS (-f hy^h^i/isjy) 18a, 8b. SO 

[0039] mtms 

01 ( C ) ^*>;ts^»f*«^Srfflv^T. *w%<n*m 
wm^mmmmx'hh y -yftr y^->>A4ii 

%. jE^STTiX^-^AlS^. x^^^ixT 
SF3 5S»%. y^y^BJg^ (EP-120A.S&- 
Igtgjdgg!) o. 0 5*4%. *5 9. 9 5Mi%*>£> 
&6ifci*S'J£JB^. 2 3XHzX3#f®8tffi!m£MLtz 

(sem) vffl&zn^tztezk. tmwi-nt^ 

mtHtZtUz. tfzTEOS (fh7lb 
^X7>')i8a, 8b, SOGJ19, T)U$.— »>A 

[0040] mmm9 

01 (C) fcfctfS^#S?£fflVVt. *^HJ<7)i|^ 

;UT-t bTS. H 7 Ofi»%. *2 7MA%frt>%:&$ift 
S«12rfflV\ 2 3-C(cT5*Sgfe#«!aSrfi : o7tO*>. * 

sastu:. z<?m. itggmT&tim (semi 

ft. Jt?ffl:§^. ifcTEOS (fb5l^^7 
y)18a, 8b, SOGB9, T^S-^A • 

&2^*®<0Jg:fel;i:£<f2#>^*vf. fUrtaoIOWra 

[0041] mmmi 0 

01 (c) tcfcttS^**^ fcfflwc . *%Pft<D*m 
%. *>!?Sf h 7^f /I'TV 1 11%. ^f- 

ivr-t hrs. h 7 o*fi%. y-jj-y^ffivSttffl (EP 

-120A,^-I^lgf?) 0. 0 5fiS%. *2 6. 9 5 
Sfi%*>£>3:6ifc#«l£ffl^. 2 3°acT37>iaiife^«i 

?iiii(sEM) x-mmztf-otzmm. tmw?- 

7(£££0&±£ft. tt&MtStltz. ttzTEOS (x 
hyX-h^S/i/yy) M8a., 8b, SOG19, T)V 
• ®^K2<^ffi<7)^{i^<l2^^ii-f . 

fz. 

[0042] tmm4 

hi (c> iztm&¥mim=?&m^x . *^<o^ 



%. PKTy ; E-'7A5*»%. vV^^ATSF 
3 5S»%. *5 6*»%*^^i,^^JS:fflV>. 2 3 
W:T1 0^ifc#S!UiSrS6L*:t&. *i5fc&. S£*iL 

^ESS^pismM (sem) x'wmzft^ 

tz&Zk. ««tfyv-7<£fe£C|&*$ix. rt^-fESfi 

fc**. TEOS (fh7XKyx5» 18a, 8 
b, ^c*l«HiS«SOG»I9#gK^lfcJ:0^$ix 
fc. 

[0043] 

[^<^*] *mxomfflzmm-?& ztizx*). 
-vxrmsmnxmizx 9 -y-r r*-^rtap^ia^ 

# too. S ^ 1 #>"C# h . 4 fc . &KK&£ h' 
§t£Jg£-f & <I t % < m;i-Z CI i: **T-# & . 

im 1 1 msw i iz&v&zmfcmTnwmTnnmm 

0T&5. 

[02] 1 IZ& V>T . »T -r T^-;^'^$ n*: 

[03] itiSflj i (ctj v . «y ^ r *-)vtfmtf& tifz 
#mmx'$>&. 

[04 ] mMM2iz&v&*mftm : Fcr>wmxmv>w i a 
mx'b&. 

[05] H«60!l2^i3V^T. ^^T^-;U*>*JB«$^7t 
*Qg0T**£. 

[06] itf^fify 2{ct3V>T. ^-f T*— /WflpjRS iiJt 
«®0t'S>-S». 

[07 1 mmM3iz&v&*mftm?<?>Mgkxn(o®.w 
0TJb&. 

[081 HMCT4(cfc{t-g.¥S**^(0SitXSc0SiHB 
0T*3bS. 
[W-f-colMBJ] 
la:Mf^yI 
lb:m.*?>m (RStfi&ikffi) 

2 : T^S-»>A • 

3 : ?V?X : ryWk 

4 :1S>vm 

5 ■.mwummiyyv-y'cvDmttm) 

6 

7 rif^^'Jv- 
8a : TEOSI 
8b : TEOSS 

9 : SOG/f 

10 : JUS* U ^ T*->V 
10 a : ^D'/'f Tib— IV 
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